The aim of this study was to determine the characteristics of drug adherence in antidepressant-treated versus antidepressant-naïve patients using Drug Attitude Inventory (DAI)-10 scores for nonadherence, to examine the contribution of patient variables such as age, gender, education, prescription contents, side effects, and type of depression (melancholic, nonmelancholic, bipolar) to the reported DAI-10 score, and to examine the efficacy of pharmacist adherence instruction on adherence with antidepressant therapy. Methods: The subjects were 71 antidepressant-treated inpatients (17 with melancholic depression, 35 with nonmelancholic depression, and 19 with bipolar depression) and 80 antidepressantnaïve inpatients. In the antidepressant-treated patients, self-management of drug intake and pharmacist adherence instruction was initiated after depressive symptoms were in remission, and pharmacist adherence instruction was conducted until the day of discharge. Results: There were no significant differences in baseline characteristics between antidepressantnaïve and antidepressant-treated patients. In antidepressant-treated patients, the mean DAI-10 total score was significantly lower and awareness of side effects was significantly higher than in antidepressant-naïve patients who have never taken antidepressants, nor been referred to psychiatry services (according to pharmacist interviews and medical records). On the first day of self-management of drug intake, the DAI-10 total score in patients with melancholic and bipolar depression was significantly lower than that in patients with nonmelancholic depression. On the day of discharge, there was a significant improvement of DAI-10 total score in all antidepressant-treated patients, and the DAI-10 total score in patients with melancholic depression was significantly lower than that in patients with nonmelancholic depression. The limitation of the study was the small sample size and the fact that we followed only acute phase inpatients. However, the findings seem particularly robust in view of this. Conclusion: Risk factors for nonadherence included side effects of antidepressant treatment and type of depression. The results presented here suggest that patients with melancholic depression may be more vulnerable to nonadherence, and that pharmacist adherence instruction may improve nonadherence in antidepressant-treated patients according to type of depression.
Introduction
Depressive disorders increase the risk of failure at school, and rate of divorce, unemployment, suicide, and mortality. 1 Recurrence of an episode of depression occurs in 85% of patients diagnosed with unipolar depression. 2, 3 Recurrence of depression, in turn, increases the likelihood that future episodes will be more severe, more frequent, and more difficult to treat. 4 Antidepressant treatment reduces depressive symptoms, but premature discontinuation increases the risk of relapse. Therefore, it is widely believed that drug adherence is required to maintain the therapeutic benefits of antidepressant therapy. Many patients recognize the necessity of continued antidepressant treatment, 5 but a significant percentage of individuals diagnosed with major mood disorders are nonetheless nonadherent. 6 Previous reports have discussed the involvement of antidepressant nonadherence and factors such as gender, age, and side effects, 1, [7] [8] [9] [10] [11] but reports vary, with little agreement. Over past decades, a considerable number of studies related to drug adherence have been conducted using the Drug Attitude Inventory (DAI)-10 ( Table 1) . 12 The DAI-10 is a self-reported scale developed to measure subjective responses and attitudes of patients towards treatment, and is useful in clinical practice to assist in optimizing treatment. The DAI-10 has been used for evaluation of drug adherence in patients taking primarily antipsychotics, with few accounts of drug adherence in patients treated with antidepressants. 13, 14 In the psychiatric unit, this instrument is often utilized in pharmacist adherence instruction. The role of pharmacists in the medical field has grown in patient education for depressive patients, 15 and pharmacist adherence instruction has proved to be beneficial for improving treatment outcomes in health care settings. 16 However, the efficacy of pharmacist adherence instruction for improvement of antidepressant nonadherence is still limited. 17 In summary, unanswered questions remain in the literature concerning risk factors for antidepressant nonadherence, and the impact of the DAI-10 and pharmacist adherence instruction on drug adherence improvement in antidepressant-treated patients.
The aim of this study was to determine the characteristics of drug adherence in antidepressant-treated versus antidepressant-naïve patients using the DAI-10 score of nonadherence, to examine the contribution of patient variables such as age, gender, education, contents of the prescriptions, side effects, and type of depression (melancholic, nonmelancholic, bipolar) to the reported DAI-10 score, and to examine the efficacy of pharmacist adherence instruction on antidepressant adherence.
Materials and methods

Patients and study description
This study was conducted at the Akita University Hospital. The study protocol was approved by the ethics committee of Akita University School of Medicine, and written informed patient consent was obtained prior to participation in the study. The study was a follow-up of subjects who were deemed suitable for self-management of drug intake, and was designed to assess the contribution of patient variables, such as drug side effects, contents of the prescription, and type of depression (specific diagnosis) on antidepressant adherence. We divided antidepressant-treated patients into three groups according to type of depression, ie, 17 with melancholic depression, 35 with nonmelancholic depression, and 19 with bipolar depression. Eighty antidepressant-naïve subjects (who have never taken antidepressants, nor been referred to psychiatry services (according to pharmacist interviews and medical records)) were matched by age, gender, and years of formal education, and were hospitalized in nonpsychiatric wards. No limitation was set regarding type of antidepressant therapy used in this study. A doctor determined whether patients were suitable for self-management of drug intake after depressive symptoms were in remission, and pharmacist adherence instruction was initiated. Pharmacist adherence instruction was conducted once per week and continued until the day of discharge. Drug intake was carefully monitored by a nurse. The pharmacist monitored the patients for potential side effects and efficacy of drug treatment and also gave instructions on the necessity for drug therapy. Pharmacist adherence instruction was done by the same pharmacist using a short information leaflet covering drug effects, side effects, and drug signature as supplementary material for discussion. Illness characteristics (type of depression, history of drug intake, and number of prior hospitalizations) were obtained from clinical interviews and medical records. All patients were given routine clinical care and hospitalized throughout the study. The DAI-10 was assessed on the first day of pharmacist adherence instruction and on the day of discharge. Antidepressant doses were converted to equivalent doses of imipramine.
We defined patients who have never taken an antidepressant as antidepressant-naïve. In antidepressant-naïve patients, Table 1 Drug Attitude inventory-10 1. For me, the good things about medication outweigh the bad (yes/no) 2. i feel strange, "doped up", on medication (yes/no) 3. i take medications of my own free choice (yes/no) 4. Medications make me feel more relaxed (yes/no) 5. Medication makes me feel tired and sluggish (yes/no) 6. i take medication only when i feel ill (yes/no) 7. i feel more normal on medication (yes/no) 8. it is unnatural for my mind and body to be controlled by medications (yes/no) 9. My thoughts are clearer on medication (yes/no) 10. Taking medication will prevent me from having a breakdown (yes/no) submit your manuscript | www.dovepress.com Dovepress Dovepress selection for self-management of drug intake was determined by the doctor and contingent upon the absence of a history of antidepressant treatment. The pharmacist monitored the drug content of treatment, drug side effects, and drug adherence by DAI-10 scoring.
Measures Side effects
The occurrence of side effects was determined via regularly scheduled evaluations and changes in vital signs. Patients were asked at each pharmacist adherence instruction session whether they noticed any changes in how they were feeling, or if they had had any uncomfortable experiences before starting self-management of drug intake. In addition, physical signs, including changes in vital signs, were considered potential side effects. As part of the informed consent process, patients were advised of the side effects most frequently occurring on antidepressant therapy.
Drug adherence
The DAI-10 scale was used to measure each patient's subjective responses to antidepressant treatment. This self-reported scale has 10 items that the patient scores as either "true" or "false". A response of "true" is considered a positive subjective response for six items (eg, "By staying on medications, I can prevent getting sick"). A response of "false" is considered a positive subjective response for the other four items (eg, "I feel weird, like a "zombie", on medication"). A positive total score indicates a positive subjective response and attitude, and a negative total score indicates a negative subjective response and attitude.
Statistical analysis
The clinical characteristics of patients and the DAI-10 total score for each group were expressed as a median value (quartile 1 to quartile 3). The DAI-10 total score between antidepressant-naïve and antidepressant-treated patients was compared using the Mann-Whitney test. DAI-10 total scores for the three types of depression (melancholic, nonmelancholic, bipolar) were compared using the Kruskal-Wallis test followed by the Mann-Whitney test. The scores were analyzed for statistically significant differences using Bonferroni's correction. The Wilcoxon signed-rank test was used to assess the alteration in DAI-10 total score. A P value , 0.05 was considered to be statistically significant. Statistical analyses were performed using IBM SPSS Statistics version 19.0 for Windows (SPSS IBM Japan Inc, Tokyo, Japan).
Results
Patient profile
The characteristics of the patients are shown in Table 2 . There were no significant differences in age, gender, and years of formal education between patients according to type of depression (melancholic, nonmelancholic, or bipolar).
Profile of treated agents
As shown in Table 2 , no antidepressants, mood stabilizers, or antipsychotics was prescribed for antidepressant-naïve patients, and 34 patients took benzodiazepine at baseline. Antidepressant treatment included selective serotonin reuptake inhibitors (n = 35), serotonin noradrenaline reuptake inhibitors (n = 27), noradrenergic and specific serotonergic antidepressants (n = 32), tricyclic antidepressants (n = 9), and other types of antidepressants (n = 18). Patient were treated with mood stabilizers (n = 27), antipsychotics (n = 22), or benzodiazepines (n = 79) at baseline.
The imipramine equivalent dose in patients with bipolar depression (125 mg/day) was significantly lower than that prescribed for other patients (150 mg/day, respectively, P , 0.017). There were no other significant differences found between patients in the groups according to whether they had melancholic, nonmelancholic, or bipolar depression. In patients with melancholic or bipolar depression, the median number of antidepressants per patient was 1 (1-2), which was significantly lower than that reported in patients with nonmelancholic depression [2 (1-2), P , 0.003]. In patients with bipolar depression, the median number of antipsychotics per patient [1 (0-1)] was significantly higher than for those with melancholic or nonmelancholic depression [0 (0-1), P , 0.017].
Pharmacist adherence instruction
In patients with melancholic, nonmelancholic, or bipolar depression, the time line from hospitalization to direction by a pharmacist was as follows: 14 (12) (13) (14) (15) (16) (17) (18) (19) days in patients with melancholic depression, 7 (11-21) days in patients with nonmelancholic depression, and 16 (12-21) days in patients with bipolar depression. The day and frequency of pharmacist adherence instruction was as follows: 4 (1-5) days in patients with nonmelancholic depression, and 4 (2-5) days in patients with melancholic or bipolar depression (Table 2 ). There were no significant differences in these data among the antidepressant-treated patients.
Awareness of side effects
As shown in Table 3 , side effects in antidepressant-naïve patients were sleepiness (13.75%), constipation (11.25%), dry submit your manuscript | www.dovepress.com Notes: Values are presented as median [quartile 1 to quartile 3]; *P , 0.017, **P , 0.003 versus patients with nonmelancholic depression (compared using the KruskalWallis test followed by the Mann-Whitney test, and analyzed for statistical differences using Bonferroni's correction). Abbreviations: Overall, overall antidepressant-treated patients; MD, melancholic depression; NMD, nonmelancholic depression; BD, bipolar depression; SSRi, selective serotonin reuptake inhibitor; SNRI, serotonin noradrenaline reuptake inhibitor; NaSSA, noradrenergic and specific serotonergic antidepressant; TCA, tricyclic antidepressants; AD, antidepressants.
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mouth (8.75%), malaise (5%), dizziness (5%), cephalalgia (5%), dysuria and anorexia (3.75%), and hidrosis (2.5%). In all antidepressant-treated patients, the following side effects were significantly more common than in antidepressant-naïve patients: anorexia 9.86% (P , 0.05), sleepiness 61.97%, constipation 69.01%, dry mouth 76.06%, malaise 39.44%, dizziness 49.30%, cephalalgia 28.17%, dysuria 36.62%, and hidrosis 15.49% (P , 0.01). There were no significant differences in side effects among the antidepressant-treated patients.
DAi-10 total score in antidepressantnaïve versus antidepressant-treated patients
The total DAI-10 drug adherence score is reported for antidepressant-naïve and antidepressant-treated patients in Figure 1 . The median total DAI-10 score was significantly lower in antidepressant-treated patients [6 (4-8) ] than in antidepressant-naïve patients [2 (0-6), P , 0.01].
Comparison of DAi-10 total score among antidepressant-treated patients DAI-10 total scores for drug adherence among antidepressanttreated patients measured on the starting day of pharmacist adherence instruction and at discharge are shown in Figure 2 . On the starting day of self-management of drug intake, the Figure 2A ]. On the day of discharge, the DAI-10 total score in patients with melancholic depression [4 (2-4)] was still significantly lower than that in patients with nonmelancholic depression [8 (5-8) , P , 0.017, Figure 2B ].
At discharge, the DAI-10 total score was significantly improved relative to the starting day of self-management of drug intake in all groups [nonmelancholic depression, 4 (3-8) versus 8 (5-8); melancholic depression, 0 (0-2) versus 4 (2-4); bipolar depression, 2 (0-4) versus 6 (4-6), respectively, P , 0.01, Figure 3 ].
Discussion
Our findings indicate that the DAI-10 score in antidepressant-treated patients was significantly lower than that reported in antidepressant-naïve patients. Furthermore, our data suggest that patients with melancholic depression may be more vulnerable to drug nonadherence relative to the other depression groups tested. In addition, pharmacist adherence instruction contributes to improvement of adherence in antidepressant-treated patients. This research supports previous reports that antidepressant-treated patients have significantly lower DAI-10 scores. 8, 9 Antidepressant-treated patients reported significantly more side effects, including dry mouth, dizziness, and constipation, than antidepressant-naïve patients; however, there was no significant difference in age, education, or gender between antidepressant-naïve and antidepressant-treated patients. It is reported that the side effects of antidepressant treatment can provoke negative attitudes towards drug compliance, 9 and correlate with perceived harmfulness of antidepressants. 7 The data presented here indicate that the incidence of side effects with antidepressants may be a risk factor for antidepressant nonadherence.
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In the present study, the DAI-10 total score reported by patients with melancholic depression was significantly lower than that reported by patients with nonmelancholic depression; however, no significant differences were reported for age, gender, education, or awareness of side effects in antidepressant-treated patients. It is well known that a high concomitant number of prescribed drugs confounds drug adherence, 8 and the number of agents used for melancholic depression is typically lower than for other types of depression. Our data suggest that patients with melancholic depression may be more vulnerable to antidepressant nonadherence. Melancholia occurs in the majority of depressed patients, plausibly constituting a specific vulnerability factor. 18 The results presented here suggest that antidepressant-treated patients with melancholic depression may be more prone to the negative effects of antidepressant treatment on drug adherence. Vanelli and Oca-Perraillon 1 report a relationship between nonadherence and conditioned fear that has implications for drug intake. It is possible that the occurrence of side effects associated with antidepressant compliance may provoke a fear of drug intake among patients with melancholic depression, leading to nonadherence. Additional research is required to determine if patients with melancholic depression are more vulnerable to antidepressant nonadherence, potential risk factors, and the role of conditioned fear in those effects.
It is reported that drug adherence does not correlate significantly with objective measures of medication use, such as pill counts and electronic monitoring. 1, 10, 11 The efficacy of the DAI-10 is well established 19 and has been proven to be useful in clinical practice. Our present results indicate that the DAI-10 has considerable validity for pharmacists in the evaluation of antidepressant adherence.
Our results indicate an improvement in DAI-10 total score in antidepressant-treated patients after pharmacist adherence instruction. In this study, depressive symptoms in all patients remitted on the start day of self-management of drug intake, and the dose and schedule of antidepressants and total number of tablets (data are not shown) were not altered after the start of pharmacist adherence instruction, suggesting that such instruction contributed to the improved DAI-10 score in antidepressant-treated patients.
Our results also indicate that antidepressant-treated patients with melancholic depression may be more vulnerable to nonadherence, or perhaps pharmacist adherence instruction is less effective in these patients. Our results suggest significant involvement of type of depression in the efficacy of pharmacist adherence instruction. The link between type of depression and antidepressant adherence is not well understood. Aikens et al 7 pointed out the necessity to pay attention to individual variation in antidepressant adherence to improve interventions, but the involvement between types of depression and antidepressant adherence is not well understood. Our results suggest that pharmacist intervention tailored to the specific type of depression may improve nonadherence in antidepressant-treated patients as well as the effectiveness of pharmacist adherence instruction. A limitation of our study is the relatively small sample size and the fact that we only included antidepressant-treated inpatients. A larger sample and a longer trial will make clear risk factors of antidepressant nonadherence including side effects and type of depression.
Conclusion
We report significant nonadherence and side effects in hospitalized and routinely treated patients whose depressive symptoms remitted versus hospitalized antidepressant-naïve patients. In particular, patients with melancholic depression were significantly more nonadherent with antidepressant medication than patients with other types of depression. However, after the start of self-management of drug intake, pharmacist adherence instruction seemed to contribute to improved drug adherence until the time of discharge. We conclude that melancholic depression and antidepressant side effects are risk factors for antidepressant nonadherence in routine treatment of depression, and pharmacist adherence instruction can ameliorate antidepressant nonadherence.
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